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STUDY 1: Genetic Catalog of Fish Stocks
Job 1: Evaluation of Stocks of Fish Produced in or Obtained by the IDOC
Hatchery System
Objective: To define the genetic ccmposition of all batches of fish
produced in or obtained by the IDOC hatchery system.
Results: For the genetic analyses, samples of each batch of fish to be
analyzed were taken by DOC staff, wrapped live and immediately frozen awaiting
shipment to the INHS Fisheries Genetics Research Laboratory in Champaign. For
the analyses, muscle, eye or liver tissue was excised and hcnogenates prepared
as described in Philipp et al., (1979). The electrophoretic conditions and
histochemical staining procedures used were as described in Philipp et al.,
1979 and Koppelman and Philipp, (1986). Allele frequencies presented in the
various data tables are only for those loci showing polymorphism Data are
presented on a species by species basis for representative species.
LAKE TROUT
Lake trout (Salvelinus namaycush) fingerlings or parr were collected fran
Jake Wolf Hatchery in Spring 1987 and genetically analyzed to reveal the amount
of variation at 54 loci. These fish were originally produced at the Iron River
National Hatchery, Wisconsin. Lake trout were previously thought to exhibit
one of the least amounts of variation at structural loci (as identified with
electrophoresis) among the salmonids. However, additional work by Dr. Charles
C. Krueger of Cornell University has expanded the suite of characters available
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to us for analyses. Eleven of the 54 loci studied now have been observed to be
polymorphic (Table 1). An initial allele frequency survey of polymorphic loci
for lake trout collected from Julian's Reef (Waukegan, IL) is also included in
Table 1.
Table 1. Genetic variation among populations of lake trout, Salvelinus
Locus/ Sand Ridge '84 Jake Wolf '85 Jake Wolf '87 Julian's Reef '87
Allele (Iron River, WI) (Iron River, WI) (Iron River, WI) (Waukegan, IL)
N 20
Aat-Aa
1
2
Fun-Aa
1
2
Fum-Ab
1
2
0.525
0.475
20 17 13
0.500
0.500
0.967
0.033
0.600
0.400
Gpdh-Ab
1
2
Mdh-Bb
1
2
Me-Aa
1
2
e-Ab
1
2
3
0.025
0.975
0.382
0.618
0.500
0.500
0.000
0.885
0.115
0.038
0.962
0.346
0.654
0.692
0.308
0.000
1.000
0.000
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Pgm-Aa
1 0.975 1.000 1.000 1.000
2 0.025 0.000 0.000 0.000
Pgn-Ba
1 -- 
-- 0.000 0.231
2 0.706 0.500
3 0.294 0.269
4 0.000 0.000
Pgm-Bb
1 -- 0.000 0.000
2 0.000 0.154
3 1.000 0.808
4 0.000 0.308
Prot-B
1 0.425 0.500 1.000 0.038
2 0.575 0.500 0.000 0.962
RAINBCW TROUT
Six hatchery populations of rainbow trout were analyzed during this
segment to assess the degree of interstock variability that exists among
different hatchery stocks. The degree of interstock variation is quite large,
indicating the great potential for phenotypic variation/stock performance
traits among hatchery stocks (Table 2).
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Table 2. Allele Frequencies in Hatchery Populations of Rainbow Trout, Salmo gairdneri
Locus/ Sevier Sand
Allele Plymouth Belaire McConaughy River Tasmania Ridge
N
Gp-Ab
1
2
Ld-Bb
1
2
Ldh-C
1
2
Md-Ba
1
2
3
4
Mi-Bb
1
2
3
4
5
Mdh-M
1
2
Id-Ab
1
2
Id-Ba
1
2
3
4
Id-Bb
1
2
3
4
5
Sod-A
1
2
20
1.000
0.000
0.000
1.000
0.025
0.975
0.000
0.600
0.000
0.400
0.000
0.150
0.000
0.850
0.000
0.975
0.025
0.525
0.475
0.550
0.000
0.050
0.400
0.000
0.000
0.000
0.925
0.075
0.625
0.375
20
0.850
0.150
0.000
1.000
0.100
0.900
0.000
0.375
0.000
0.625
0.000
0.000
0.000
1.000
0.000
0.950
0.050
0.375
0.625
0.625
0.000
0.000
0.375
0.000
0.000
0.000
0.850
0.150
0.950
0.050
20
1.000
0.000
0.000
1.000
0.100
0.900
0.000
0.400
0.000
0.600
0.000
0.025
0.000
0.950
0.025
0.975
0.025
0.400
0.600
0.425
0.000
0.000
0.575
0.000
0.000
0.000
1.000
0.000
0.925
0.075
14
1.000
0.000
0.000
1.000
0.071
0.929
0.000
0.036
0.000
0.964
0.000
0.000
0.000
1.000
0.000
0.964
0.036
0.393
0.607
0.607
0.000
0.107
0.286
0.000
0.000
0.000
0.786
0.214
0.964
0.036
20
0.700
0.300
0.000
1.000
0.250
0.750
0.025
0.525
0.125
0.325
0.000
0.050
0.025
0.925
0.000
0.800
0.200
0.950
0.050
0.350
0.000
0.000
0.650
0.000
0.000
0.000
1.000
0.000
0.675
0.325
20
0.900
0.100
0.000
1.000
0.150
0.850
0.000
0.200
0.025
0.775
0.000
0.000
0.000
1.000
0.000
0.950
.050
0.200
0.800
0.100
0.000
0.025
0.875
0.000
0.000
0.000
1.000
0.000
0.500
0.500
WALLEYE
During 1984, 1985, 1986, and 1987 walleye (Stizostedion vitreum) fry
produced in Illinois originated from brood stock obtained fran Collins, Fox
Chain, Clinton, and Sheltyville Lakes. Samples of all of these production
efforts were genetically analyzed after being reared to advanced fry at the
INHS. Walleye fry were also obtained from sources outside Illinois, including
Senecaville, Ohio; St. Paul, Minnesota; Gavins Pt., South Dakota; Genoa and
Woodruff, Wisconsin; and Oneida, New York. Fry from all of these stocks were
also reared to advanced stages at the INHS and evaluated genetically. A sample
of advanced Senecaville walleye fingerlings raised at the Jake Wolf Hatchery
was also obtained and analyzed electrophoretically for ccmparison. Only
previously identified polymorphic loci were examined due to the minimal amount
of sample obtainable for individual fry and the lack of adequate activity for
those enzymes encoded in loci not expressed until later in embryonic
development. Results for these populations are illustrated in Table 3.
Table 3. Genetic Variation Among Populations of Walleye, Stizostedion vitreum
Lakes Fax
Locus/ Cedar Lake Clinton/ Collins Kankakee Chain O'
Allele Lake Shelbyville Shelbyville Lake River Lakes
1984 1984 1984 1984 1984 1985
N 10 10 20 40 4 20
Mdh-A
1 1.000 0.850 1.000 1.000 1.000 1.000
2 0.000 0.150 0.000 0.000 0.000 0.000
Mdh-B
1 0.800 0.700 0.775 0.788 1.000 0.900
2 0.200 0.300 0.225 0.213 0.000 0.100
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Idh-B
1
2
6-Pgdh-A
1
2
Table 3. (cor
N
2
Mdh-A
1
2
Mdh-B
1
2Idh-B
1
2
6-Bgdh-A
1
2
0.500
0.500
0.350
0.650
itinued)
Mississippi R.,
Wisconsin
1985
20
1.000
0.000
0.725
0.275
0.400
0.600
0.000
1.000
0.550
0.450
0.450
0.550
Oneida,
New York
1985
20
1.000
0.000
0.950
0.050
0.600
0.400
0.000
1.000
0.450
0.550
0.000
1.000
Gavins Pt.
Hatchery,
South Dakota
1985
20
1.000
1.000
0.625
0.375
0.575
0.425
0.000
1.000
0.653
0.347
0.000
1.000
0.625
0.375
0.125
0.875
Minnesota
1986
30
1.000
0.000
0.000
1.000
0.667
0.333
0.000
1.000
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0.525
0.475
0.000
1.000
New York
1986
48
1.000
0.000
0.961
0.039
0.396
0.604
0.000
1.000
Woodrt
Tota
36
1.00
0.00
0.75
0.24
0.52
0.47
0.00
1.00(
_ _ __ ___ _
Table 3. (continued)
Woodruf, WI
5/1/86
20
1.000
0.000
0.725
0.275
0.475
0.525
0.000
1.000
Woodruf, WI
5/5/86
16
1.000
0.000
0.781
0.219
0.594
0.406
0.000
1.000
Table 3. (continued)
Locus/
Allele
N
Mdh-A
1
2
Mdh-B
1
2
Idh-B
1
2
6-Pgdh-A
1
2
Clinton
4/3/86
55
1.000
0.000
0.655
0.345
0.355
0.645
0.000
1.000
Locus/
Allele
N
Mdh-A
1
2
Mdh-B
1
2
Idh-B
1
2
6-Pgdh-A
1
2
Fox
Chain O'
Lakes
Total
56
1.000
0.000
0.685
0.315
0.422
0.578
0.000
1.000
Fox
Chain O'
Lakes
4/2/86
32
1.000
0.000
0.583
0.417
0.226
0.774
0.000
1.000
Fox
Chain O'
Lakes
4/6/86
24
1.000
0.000
0.923
0.077
0.725
0.275
0.000
1.000
Lakes
Clintcn/
Shelbyvil
4/7/86
24
1.000
0.000
0.694
0.306
0.369
0.631
0.000
1.000
C inton
4/3/86
33
1.000
0.000
0.636
0.364
0.333
0.667
0.000
1.000
Clinton
Total
88
1.000
0.000
0.648
0.352
0.346
0.654
0.000
1.000
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LARGEMOUTH BASS
A number of collections of largemouth bass, Micropterus salmoides, were
sampled fran a variety of sources in Illinois including sane fran hatchery and
sane from natural sources. The results of these analyses are presented in
Table 4. All fish were analyzed to determine genetic variability at the six
loci which have been determined previously to be significantly polymorphic
throughout the species' range.
Table 4. Genetic variation among populations of largemouth bass, Micropterus salmoides.
Fox Chain Little Grassy Clinton-NFK Clinton-DAM Clinton-SCR
1987 1987 1985 1985 1985
Locus/N 87 305 20 20 20
Mdh-B
1 0.618 .715 0.750 0.800 0.900
2 0.382 .285 0.250 0.200 0.100
Idh-B
0 0.000 0.000 0.000 0.000
1 1.000 NA 1.000 1.000 1.000
2 0.000 0.000 0.000 0.000
3 0.000 0.000 0.000 0.000
Aat-B
1 1.000 0.800 0.850 0.775
2 0.000 NA 0.200 0.150 0.225
3 0.000 0.000 0.000 0.000
4 0.000 0.000 0.000 0.000
Sod-A
1 0.000 0.000 0.000 0.000
2 1.000 NA 1.000 1.000 1.000
Pgm-A
3 1.000 1.000 1.000 1.000 1.000
4 0.000 0.000 0.000 0.000 0.000
Gpi-B
1 0.000 0.000 0.000 0.000 0.000
2 1.000 1.000 1.000 1.000 1.000
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Job 2. Identification of the Taxononic Identity of Unknown Fish Specimens
Objective: To provide for the State of Illinois a service by which individual
fish of unknown or hybrid camposition or questionable classification could be
identified.
Results: A variety of fishes have been obtained from IDOC and other sources
for taxonanic identification. A single Stizostedicn sp. was obtained from Mike
Conlin (IDOC Fisheries Division Chief) for analysis. This specimen was thought
to be either an Illinois state record sauger (S. canadense) or an Illinois
state record saugeye (S. vitreum vitreum x S. canadense hybrid). This specimen
was identified as a state record saugeye (hybrid). The fish was caught on the
Illinois River near Starved Rock State Park, Illinois. It weighed 4 lbs. 5 oe.
and was 25 1/2 inches in length.
A single block of unidentified fillets was obtained from representatives
of the Law Enforcement Division, Indiana Department of Natural Resources. The
fillets had been confiscated by INENR officers as evidence in a fish poaching
case. Forensic analyses were performed 1) to identify the species of the
fillets and 2) to determine if the fillets were fron a single species or from
multiple species. The fillets were positively identified as Lepcnis s and
identified with very high probability as redear sunfish (L. microlophus).
Job 3. Final Report
No work was scheduled for this j b during this segment.
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STUDY 2: Northern vs. Southern Illinois Stock of Largemouth Bass
Introduction
The cbjective of this study is to canpare the performance of largemouth
bass stocks from northern Illinois and from southern Illinois in waters
throughout the state. As a part of Project F-45-R, broodstock from northern
Illinois and broodstock from southern Illinois were collected to produce two
stocks of Illinois LMB (NILMB and SILNB). Fish were fin-clipped for visual
identification to stock. During Fall of 1984 equal numbers of fingerlings of
the two stocks were introduced into nine research ponds throughout the state.
These populations are being used to assess the relative performance of these
two stocks of LB in the different environnents throughout the state.
Allele Frequency
Pond
NILMB- 1
NILMB-2
SILMB-1
SILMB-2
These
differences
TL M~h-Bl Aat-Bl
(mr) -B2 -B2
51.8 + 1.9 0.850 0.700
0.150 0.300
54.5 + 2.5 1.000 1.000
55.9 + 2.4 0.600 0.975
0.400 0.025
52.8 + 2.1 0.600 0.975
0.400 0.025
allele frequencies do not, however, reflect I
between the two stocks. Seventy percent of I
CK-Cl Gpi-B2
-C2  -B3
-- 1.000
1.000
-- 1.000
1.000
---- 0.650
1.000 0.350
0.650
1.000 0.350
the diagnostic
the SILMB fingerlings
were heterozygous, Gpi-B2 B3 , compared to 0% of the NILMB fingerlings. Also,
80% of the SILMB fingerlings were heterozygous, Mdh-B1B2, as opposed to only
15% of the NILMB fingerlings. Therefore, if the external marking system had
failed due to regeneration of the pelvic fin clips, we still would have been
able to identify the two stocks in the test ponds more than 90-95% of the
time. This genetic difference between the two stocks also permits assessment
of the reproductive contribution of the two stocks to future generations.
Job 1: Evaluation of Survival and Growth of NILM vs. SILMB
Objective: To campare the performance of largemouth bass stocks fran northern
Illinois and from southern Illinois in waters throughout the state.
Results: The study ponds were sampled using a boat-mounted electrofishing unit
in Spring 1985, Fall 1985, Fall 1986. Fish were weighed, measured, and
identified to stock by fin-clip. The relative survival of each stock in each
pond is shown below as percentage composition of the various samples:
Pond Percentage NILMB
Spring 1985 Fall 1985 Fall 1986
North:
1. Timber 58.8 72.2 70.3
2. Stritzel's 50.0 50.0 NA
3. Plun Grove NA 61.1 64.3
Total % NILMB = 66.7 (N = 174)
Central:
1. Elder 60.0 58.8 45.0
2. Madden 33.3 53.8 50.0
3. Deer 60.0 41.7 57.1
4. Lieson's 52.4 42.4 50.0
Total % NILB = 47.9 (N = 169)
South:
1. Simpson's 33.3 33.3 30.0
2. Carol 40.0 27.3 33.3
3. Mt. Vernon NA NA NA
Total % NILMB = 33.3 (N = 99)
Fran these results it is apparent that in the northern areas of Illinois,
the NI32B stock has greater survival than the SILMB stock. The reverse is true
in the southern areas of Illinois. However, the survival of these two stocks
in central Illinois, is approximately equal. Unfortunately, the population of
largenouth bass established in the Mt. Vernon pond was eliminated as a result
of heavy predation from stocked rainbow trout in 1984-85, and the population
established in Stritzel's pond apparently experienced a total winter-kill
during the 1985-86 winter.
.1 .
The relative sizes (total length in nm) of each stock sampled in each
pond during each period is shown below:
Total Length (mn)
North:
1. Timber
2. Stritzel's
3. Plum Grove
Central:
1. Elder
2. Madden
3. Deer
4. Lieson's
South:
1. Simpson's
2. Carol
NILMB SILMB NILMB/SILMB Ratio
Spring 1985
Fall 1985
Fall 1986
Spring 1985
Fall 1985
Fall 1985
Spring 1985
Fall 1985
Fall 1986
Spring 1985
Fall 1985
Fall 1986
Spring 1985
Fall 1985
Fall 1986
Spring 1985
Fall 1985
Fall 1986
Spring 1985
Fall 1985
Fall 1986
Spring 1985
Fall 1985
Fall 1986
Spring 1985
Fall 1985
Fall 1986
Average of Final NILMB/SILMB Ratio
1.09
0.99
0.95
(N -
(N=-
(N -
3)
4)
2)
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Pand
103
259
283
69
197
NA
NA
184
188
81
267
338
64
112
330
61
206
310
100
222
288
67
233
300
82
227
267
85
246
266
67
172
NA
NA
176
178
79
254
350
69
158
328
61
228
327
99
255
284
70
236
310
84
242
287
1.21
1.05
1.06
1.03
1.15
NA
NA
1.05
1.06
1.02
1.05
0.97
0.93
0.71
1.01
1.00
0.90
0.95
1.01
0.87
1.01
0.96
0.98
0.97
0.97
0.94
0.93
North
Central
South
Similarly, the relative sizes (weight in g) of each stock sampled in each
pond during each period is also shown below:
Pand
North:
1. Timber
2. Stritzel's
3. Plum Grove
Central:
1. Elder
2. Madden
3. Deer
4. Lieson' s
South:
1. Simpson's
2. Carol
Weight
NILMB SIIMB NILMB/SILUB Ratio
Spring 1985
Fall 1985
Fall 1986
Spring 1985
Fall 1985
Fall 1986
Spring 1985
Fall 1985
Fall 1986
Spring 1985
Fall 1985
Fall 1986
Spring 1985
Fall 1985
Fall 1986
Spring 1985
Fall 1985
Fall 1986
Spring 1985
Fall 1985
Fall 1986
Spring 1985
Fall 1985
Fall 1986
Spring 1985
Fall 1985
Fall 1986
13
305
291
4.5
107
NA
NA
85
91
6.9
265
672
4.1
14
596
2.1
139
497
13
199
338
3.8
153
360
6.9
134
225
7.4
236
228
3.9
67
NA
NA
75
68
6.8
239
715
4.1
56
586
2.6
194
568
12
221
277
4.7
165
400
7.5
168
260
1.76
1.29
1.28
1.15
1.59
NA
NA
1.13
1.34
1.01
1.11
0.94
1.00
0.25
1.02
0.81
0.72
0.88
1.08
0.90
1.22
0.81
0.93
0.90
0.92
0.80
0.80
Average of Final NILMB/SILMB Ratio
1.40
1.02
0.88
(N = 3)
(N = 4)
(N = 2)
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North
Central
South
Fran the results conparing relative sizes (total length and weight) of
the two stocks, it is apparent that the NILMB are growing faster than the SLMB
in northern Illinois, but that the reverse is true in southern Illinois. The
two stocks are growing approximately equally in central Illinois. Continued
monitoring and collection of NILM and SILMB in all research ponds is
scheduled for September and October 1987.
Job 2. Evaluation of the Reproductive Success of NILM vs. SILMB
Objective: To sample young-of-the-year (YOY) largemouth bass produced in each
study pond and determine the relative parental input frcm each stock through
electropharetic analysis.
Results: Spawning of largemouth bass occurred in both southern study ponds and
in three of the four central study ponds in 1986, but no evidence of
successful spawning was observed in any of the northern ponds. Individual YOY
were analyzed electrophoretically to determine their genotype at the two
diagnostic loci, Mdh-B and Gpi-B. From these genotypes, allele frequencies for
the 1986 year class produced in each were calculated and canpared to expected
values based on: (1) original stocking data, assuming equal survival and equal
reproduction of all introduced fish, and (2) final Fall 1986 survival data of
introduced fish, still assuming equal reproduction of all fish in the study
pond. These results are shown below:
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Expected
Values
Original Stocking
Expected
Values
Fall 1986 Data
Observed
Values
Fall 1986 Data
Allele
FregqPand %NINILMB
North
1. Timber:
2. Plum Grove:
Central
1. Elder:
2. tdden:
3. Deer:
Mdh-Bl 0.800
B2  0.200
Gpi-B2  0.825
B3  0.175
Mrh-Bl 0.725
B2  0.275
Gpi-B2  0.825
B3 0.175
Mdh-Bl
B2
0.725
0.275
Gpi-B2 0.825
B3 0.175
Mdh-Bl 0.800
B2 0.200
Gpi-B2 0.825
B3 0.175
Mdh-Bl
B2
0.800
0.200
Gpi-B2 0.825
B3 0.175
4. Lieson's:
South
1. Simpson's:
Mdh-Bl
B2
0.725
0.275
Gpi-B2 0.825
B3  0.175
Mlh-Bl 0.725
B2 0.275
Gpi-B2 0.825
B3 0.175
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
Allele
Freq
0.881
0.119
0.896
0.104
0.761
0.239
0.875
0.125
0.713
0.287
0.808
0.192
0.800
0.200
0.825
0.175
0.828
0.172
0.850
0.150
0.725
0.275
0.825
0.175
0.675
0.325
0.755
0.245
%NINILMB
Allele
Freq
%NINILMB
70.3
70.3
64.3
64.3
45.0
45.0
50.0
50.0
57.1
57.1
50.0
50.0
30.0
30.0
0.735
0.265
0.786
0.214
No Spawning
No Spawning
54.0
38.9
No Spawning
0.872
0.128
0.959
0.041
0.963
0.037
0.963
0.037
0.700
0.300
0.800
0.200
68.0
88.3
100
89.4
40.0
42.9
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Average
%
46.5
78.2
94.7
41.5
Expected
Values
Original Stocking
Allele %
Freq NInB
Mdh-B1 0.725
B2  0.275
Gpi-B 2  0.825
B3 0.175
50.0
50.0
Expected
Values
Fall 1986 Data
Allele
Freq
0.683
0.317
0.767
0.233
NI%NILMB
33.3
33.3
Observed
Values
Fall 1986 Data
Allele
Freq
0.417
0.593
0.750
0.250
%NJNILMB
0.0
28.6
Job 3: Final Report
No work was scheduled for this segment.
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Pond
2. Carol:
Average
%
14.3
STUDY 3. Supplemental Stocking Procedure Assessment of Largemouth Bass
Tt-atU c tion
Local fish population enhancement by supplementally introducing cultured
individuals is a widely used management strategy. Unfortunately, the general
success of this strategy is relatively unknown despite the time, effort, and
resources used in supplemental stocking programs. This study was designed to
assess the effectiveness, and therefore, cost efficiency of these programs in
order for maximum hatchery productivity to be realized in Illinois.
Job 1: Production of Genetically Tagged Stocks
We investigated N. Spring Lake as a potential source of LMB broodstock
last fall, but genetic analysis showed few desirable (Mdh-BlBl) genotypes and
contamination with unknown stocks. Following collection and analysis of 87
adults from the Fox Chain-of-Lakes in early May (see Table 5), we found 30
spawning pairs suitable for production. These broodstock were put into
spawning ponds at the Jake Wolfe Hatchery in mid-May, but no subsequent
spawning occurred. These fish are being held in over-wintering ponds for
production next spring of NILM offspring fixed for the Mdh-BlB1 genotype.
Additional collection and analysis of Fox Chain LM3 broodstock will be made
next spring if additional adults are required.
The other objective of this study was to genetically characterize the LMB
broodstock at Little Grassy hatchery in Carbondale. These fish were drawn up
from spawning ponds (post-spawn) in late May/early June, genotyped, then marked
with fin clips for future identification (see Table 5). This process was
delayed until post-spawn to minimize the risk of decreased production due to
handling stress. Unfortunately, the loss of approximately 25 individuals in
the raceways after genotyping may require supplenental collection of broodstock
fram a suitable source in southern Illinois.
Table 5. Mdh-B allele and genotype frequencies, and fin clips, for LMB
broodstock analyzed in Job 1. Fox Chain (N=93), Little Grassy
(N=305).
Origin Allele Freq Genotype No. Fre. Clip
Fox Chain Bl .618 1/1 36* .387 R.Pec.
B2  .382 1/2 43* .462 R.Pelv.
2/2 14 .151 L. Pelv.
Little Grassy B1 .715 1/1 156 .511 R. Pec.
B2  .285 1/2 124 .407 R. Pelv.
2/2 25 .082 L.Pec.
*One individual frozen for reference material
Job 2: Analysis of Supplemental Introductions
The lack of sufficient broodstock (Mdh-B 2B2 genotypes) at Little
Grassy requires postponing this job until adequate numbers of adults can be
collected or produced at the hatchery. However, juvenile LMB (1985-1987 year
classes) have recently been collected from Carlyle, Rend, and Clinton lakes to
assess the frequency of the various genotypes in these populations. These fish
will be genetically analyzed this fall.
Job 3: Genetic Enhancement of Pierce Lake Largemouth Bass Population
Suitable broodstock from the Fox Chain-of-Lakes were collected but no
Mdh-BlBl offspring were produced at Jake Wolf Hatchery due to reproductive
failure in the spawning ponds (see Job 1). These broodstock will be put out in
spawning ponds earlier next spring, and the resulting offspring introduced into
Pierce Lake next year. Background allele frequencies for Pierce Lake will be
determined this Fall by genetically analyzing YOY collected by IDOC and INHS
personnel.
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Job 4: Final Report
No work was scheduled for this job during the past year.
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STUDY 4: Supplemental Stocking Procedure Assesnsent - Walleye
Job 1. Assessment of the Various Walleye Stocks for Introduction Programs
Objective: To assess the relative performances of the different stocks of
walleye introduced into Illinois waters.
Status: IDOC personnel are compiling stocking records dating from 1984 to
1987. Study lakes which received multiple stock introductions during those
years will be identified after receipt of the records.
Walleye fry were received from a variety of sources outside of Illinois
in Spring of 1986. Walleye fry were also produced frcm several different
sources within Illinois during 1986. Allele frequencies were determined for
known polymorphic loci which were expressed in quantities sufficient to detect
electrophoretically, and are shown in Tables 6 and 7.
Table 6. Allele Frequencies
Illinois
of Walleye Received in 1986 fron Sources Outside
Minnesota New York Woodruf, WI Woodruf Woodruf
5/1/86 4/4/86 (Total) 5/1/86 5/5/86
Locus/N 30 48 36
Mlh-Al 1.00 1.00 1.00
Mdh-A 2 -
Mdah-Bl -- 0.961 0.751
Mdh-B 2  1.00 0.039 0.249
Idh-Bl 0.667 0.396 0.528
Idh-B2  0.333 0.604 0.472
6-Pgdh-Al
6-Pgdh-A2  1.00 1.00 1.00
Walleye fry were also received from Genoa, WI and Gavins
1987. Genetic analysis is underway.
20
1.00
0.725
0.275
0.475
0.525
1.00
Pt., SD
-20-
16
1.00
0.781
0.219
0.594
0.406
1.00
in April,
Table 7. Allele Frequencies of Walleye Produced in 1986 fran Illinois Sources
CLinton/
Fox Chain Fox Chain Fox Chain Shelbyville Clinton Clinton CLintc
(all fish) 4/2/86 4/6/86 4/7/86 4/3/86 4/5/86 Total
Locus/Allele
N
Mdh-Al
Mdh-A2
Idh-Bl
Idh-B2
6-Pgdh-Al
6-Pgdh-A2
56
1.00
0.685
0.315
0.422
0.578
1.00
32
1.00
0.583
0.417
0.226
0.774
1.00
24
1.00
0.923
0.077
0.725
0.275
1.00
24
1.00
0.694
0.306
0.369
0.631
1.00
55
1.00
0.655
0.345
0.355
0.645
1.00
33
1.00
0.636
0.364
0.333
0.667
1.00
88
1.00
0.648
0.352
0.346
0.654
1.00
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Job 2. Assessment of Different Introduction Methods for Walleye.
Objective: To assess the relative efficiencies of fry versus fingerling
stocking.
Status: Genetically tagged walleye were produced at Jake Wolf Hatchery in
March and April, 1987 using broodstock taken from Heidicke Lake. Genotypes of
broodstock at the Idh-B locus were determined by electrophoresis of fin clips.
Three groups of fry containing the Idh-BlBl , Idh-B2 B2 , or Idh-B1B2
genotypes were produced by in vitro crosses of pre-genotyped broodstock.
Genotypes of fry were confirmed by electrophoretic analysis of a sample of each
of the three stocks.
Fry of the Idh-B1B2 genotype were stocked in April into Lake George,
Carleton Lake, and Lake Le-Aqua-Na. Pierce Lake was not stocked with fry due
to lower than expected survival at the hatchery. All fry stockings were 1000
fish/acre.
All four lakes were stocked with Idh-B2 B2 fish on May 20, 1986. The
stocking rate was 50 fish per acre. The walleyes were approximately 1-2
inches.
Lake Le-Agua-Na and Lake Carleton were stocked with Idh-BiBl walleyes at
25 fish/acre on July 1, 1986, Lake George and Lake Carleton received Idh-BiB1
fish at the same stocking rate on July 21, 1986. The walleyes were
approximately 4-5 inches.
The four study lakes will be sampled for walleye by IDOC and project
personnel by electrofishing in Fall 1987, Spring 1988, and Fall 1988. Fin
clips will be taken and will be used to determine genotypes and relative
survival of the three stocks.
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Job 3. Relative Merits of Illinois Walleye Populations for in vitro Hatchery
Production.
Objective: To compare various Illinois walleye populations for their ability
to predictably produce good nunbers of viable gametes and to determine
envircriental and physiological factors that influence this process.
Status: Blood samples of male and female walleye were taken during the
Spring, 1987 spawning season. Radioimmunoassay (RIA) procedures are being
developed to determine serum concentrations of testosterone,
11-ketotestosterone, and estradiol. Validation of assay procedures is almost
complete.
Job 4. Assessment of Lake-Spawning versus River-Spawning Stocks of Walleye
Objective: To assess behavioral characteristics of walleye to evaluate the
genetic inheritance of their spawning site preferences.
Status: Plans for production of river and lake spawning stocks have been
discussed with representatives of the Minnesota and Icwa DNR. River spawning
fish with a genetic tag will be produced with broodstock from Minnesota. Lake
spawning walleye will be produced with broodstock from Iowa. Gametes will be
transferred to Jake Wolf Hatchery for in vitro production of the two
genetically tagged stocks.
Job 5. Final Report.
No work scheduled for this segnent of project.
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STUDY 5. Reproductive Success of Lake Trout on Julian's Reef, Lake Michigan.
Problem: Ever since the lake trout populations in the Great Lakes were
devastated through a ccmbination of lamprey parasiticisn, pollution, and
overexploitation, state, national, and international fisheries agencies have
attempted to reestablish populations of this species through a series of
introductions of propagated individuals. Although a fishable population of
lake trout has been artifically generated in Lake Michigan, it is not self-
sustaining because of the overwhelming lack of successful natural reproduction
among these introduced fish. One of the major reasons proposed to explain
this lack of natural reproduction is that the stocks of lake trout introduced
into Lake Michigan are not physiologically optimal for this environment. In an
effort to overcome this problem, different genetic stocks will be introduced at
each of two major sites, a shallow reef off Beaver Island in a northern section
of the lake and a deep mid-lake reef ccmplex off Milwaukee. Based upon their
historic characteristics, several distinct genetic stocks have been elected
for introductions at each site (Lake Superior-danestic, Lake Superior-danestic
x Lake Superior-wild, and Jenny (Wyaning) stocks for the Beaver Island reef and
Lake superior-dcmestic, Green Lake (Wisconsin), and Seneca Lake (New York)
stocks for the mid-lake reef complex). Other stocks may also be used in the
future. It is hoped that at least one stock in each of these two groups will
successfully reproduce.
Hcwever, even if one of these introduced stocks does successfully
reproduce on a targeted reef site, no mechanismn currently exists that can be
used to identify which of the stocks was indeed successful. It thus becomes
necessary to identify appropriate genetic markers for distinguishing these
stocks. In the past, electrophoretic evaluation of protein polymorphisans and
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cytogenetic evaluation of chranoscme banding patterns have been used to
distinguish genetic stocks in a number of fish species. Unfortunately, these
more traditional karyotypic and enzyme locus markers have not proven
sufficiently genetically divergent to allow discrimination of lake trout
stocks. However, recent advanced electrophoretic studies have identified new
markers which may prove useful in distinguishing lake trout stocks (Dr. Charles
C. Krueger, personal ccanunication). In addition, a new technique,
electrophoretic analysis of restriction endonuclease digests of mitochondrial
DNA (mt-DNA), has proven particularly powerful in genetic analysis of fish
stocks (Dr. Robert Chapman, personal communication). In fact a fish farm at
the University of Windsor has been using this technique to study lake trout
stocks (Carlos Fetterolf, personal crmnunication). Therefore, a mechanisn
using either protein electrophoresis or Mt DNA restriction site analysis, or a
combination of the two, must be developed to distinguish lake trout stocks and,
thus, the parentage of naturally spawned individuals on Julian' s Reef.
Job 1. Development of diagnostic Methods for Identifying Lake Trout Samples
Objective: To perfect a diagnostic method of distinguishing the different
lake trout stocks introduced into Lake Michigan.
Results: Isozyme techniques have been perfected for the identification of
variability at eleven structural loci. These are Aat-Aa, Fu-Aa and Ab,
Gpdh-Ab, Mdh-Bb, Me-Aa and Ab, PG-Aa, Ba, and Bb and Prot-B. An initial
analysis of allele frequencies of a random sample collected on Julian's Reef in
1987 is presented in Table 1 (Study 1, Job 1) along with allele frequencies of
lake trout acquired from the Jake Wolf Hatchery. A ccmplete analysis of the
Julian' s Reef population is currently underway. Arrangements have been made
with John Quam, Fishery Supervisor, U.S. Fish and Wildlife Service, to obtain
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representative samples of the Seneca Lake, Jenny Lake/Lewis Lake, Lake Superior
(wild), Lake Superior/Gull Island Shoal (wild x damestic), and Green Lake
strains. These five strains will be analyzed for allele frequency data to
determine any diagnostic differences occurring among the strains. Samples will
be acquired as soon as they are large enough for safe transport and analysis.
Mitochondrial DNA analysis is incomplete at this time. A small number of
gravid females have been collected from Julian's Reef and their mitochondria
isolated. The exact methodology suitable for our laboratory conditions and
equipment is still being perfected. The fish samples from the U.S. Fish and
Wildlife Service will be used to confirm reported MtDNA markers identified by
Mr. Peter Grewe of the University of Windsor, Ontario, to identify different
strains of Lake Trout. A sample of parental lake trout will be collected from
Lake Michigan in October, 1987.
Job 2. Identification of Stock Parentage of Lake Trout Naturally spawned on
Julian's Reef, Lake Michigan.
Objective: To use the diagnostic techniques developed in Jcb 1 to determine
the stock parentage of offspring naturally spawned on Julian's Reef, Lake
Michigan.
Status: No work for this j b was scheduled during this segnent.
Job 3. Final Report.
No work for this j cb was scheduled during this segnent.
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